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Wfc?Safclfrfr*f C*otv»ft 0 4 a, 14 b&*&m 

K&wz mi<ommfr] z—JMrn-e**)* 2^14© 8 a 
, 8 bJ&sra&Efcfctta m 2 ojgara^j ^js-r^— *^M-e^a G 

[0 0 5 7] 

m^#S 2 0a, S 2 0 b it, ZMK3mUfr2 0 a , 20b 1 
4 a, HbtCioTM^tiTV^o OTttl4 (i»14a, 14 
b) (DMfrbmK, H2i&14S8 a, 8bt, h^;v^'J7i3a, 3bt, 
«8ft:£faO05£3*Lfc&ll&te«2 a, 2btm, «JBMfcSi6:fc;frlRlfc* 

*tiBttt» 4 #Ogsffc*&# 14a, Ubtfct t LTWIBi" & o - 

fc&e 0 5m «S#^S 20 a, S 2 0 bOiJ$tW^^:t4^*> 

=jSJf#S 2 0 a, S 2 0 btfH-&£JIffl£ 0 fcffittWKl:*S < WERLTSftUCV* 

& o 

[0 0 5 8] 

il#S 2 0 a, S20bli, illfti2a ) 2b^|2«tti8a, 8 b 

2b^)lBH>^;W\*V7)i3a, 3 b Z^miXM 2 i&teS 8 a , 8bi: 

M»J7l3a, 3 bfcO#MSP^i5»t*»H»tta2 a, 2b^e>ti 
2J&14/1 8 a, 8 b k? V t OffiMW^^S^ i o T^bt S 0 H 
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imi2a, 2b^t°>i:$2ittl8a ) 8 b fcf> t ^SH/^c^k 

mzm^r, m&Mffi&itm (MRjt) ^ (D o±M^i^^ 0 

[0 0 5 9] 

(MRJt) =dR/R (1) 

[0 0 6 0] 1 

$>%>o 

[0 0 6 1] 

;w? i; rm 3 a , 3 b ©Ul T dSI < 4&£"t & o b > * frfflfc R t Ji, 

i*-CI±> 5£ (2) £jj*l,fcJ:3£. h >*;W^; 713 a, 3 b OflU? T &c*f L 

[0 0 6 2] 

R toce xp (2 Z T ) , ^ = {8 ^2 m * . E f ) 0.5 [ / h ( 

2) 

[0 0 6 3] 

<t-t% i>j fcLnyrns, rm* j iitfot^si> rEfji*?^ 

*;H£#bRtti, tlOka - (^m) 2 gjK#3t^t**L* 0 b*U fiB&C;* 

JgSfcRttt, 10kO- (^m) 2^T> $f>l«L<(il kfl • (^m)2 

ibiz^ f^^M'J7l3a, 3 b <D/?<^T £ 2 n mJ^T> ?^:fH<lil 
. 5 nmPXTt-tZZtfimt Lv> 0 
[0 0 6 4] 

b^WJ7§3a, 3 btf>J?<^T&3f <1"&£UcJ: I?, h>*;t4£#LR 

fcHaE# 2004-3015997 
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t tftjUtiit^ri-^ *l?8tt*2a, 2bUiO f ll2ltti8a 
, 8 b fc^^#®^D3a^jgSt-^U-^m»^CSO-eMRJt^TLT 

[0 0 6 5] 

H5t/7U:fi#S2 0a, S 2 0 b UfflLjjmMW&Z^ U ^lltt 
12a, 2 b^«ft<7>l3^\ fg2ai£Jf8 a, 8 bO«^ i H^i < ^ 
^i^«^titv^Ct^$U> 0 ^1^14il2a, 2bO 

(5 0/4 n) X 1 03 A/mi «) ^iv^t^l^L<> ( 
1 0 0/4 tt) X 1 03 A/mVX±~?$>Z>^ttfm:Z Lv* 0 t frcj: 19 

> m 1 i&ttif 2 a , 2 b ^43lt^^^f6]^^«SL^^O^^^^#<^f^# 
£^lt&^£lftit1-&-^-e£&o f lltti2 a, 2 b&> ^xJ£\ 5 nm 
(7)J¥^^3/nW (CoFe) -frht£ho m~, (Co) 

^\ rr/t;v>a^^ (C o P t) > ^^;vf3A>f^ (N i F e C o) 

#^^mtt/i2a, 2bKmm?&zt&i>smx*$>2>o m2m j &m8 a, sb 

it, fllxJ*. ##:con/-?;i/h (Co) , ^^^Vm^ (CoFe) , 
S^fe (CoPt) , -y^Mfca^ (NiFe) &&vMi~y^;Vife3^;V 
(N i FeCo) frbmi&Zn&o Ztz, % 1 2 a, 2 b^i^fjl 

2ltti8a, 8b«^ttfi, %\W&M2 a, 2b^2ltf8a, 

8bt <a$tffc:£iW£v* \z.mi t tz \±K¥i7 Vtm-r^fcit-f ZZoK-tZ 

[0 0 6 6] 

»14a, 1 4 b^«J;^tLtcP^-r^S2^«8 a, 8b^ffi^*ffi 

m-t&tmmt Lxmrn-tZo nvmnmiit, mz-tf, -?*-/nfcfr& (ni 
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Fe) HftD, -eog^Ha, HbOfl^ (100/4^) X 
1 03 A/m&TO$&Hrtfc33V*TfcliKteJi2 a, 2 bOfiMStfU »J < 
J: i \zmWL^^X^h^bi) t m.t Lv^ 0 (100/4^) X 1 03 A/m£ 

ax.*i9ft«aait?ttx #&mw©Ji*fcfeH-**!Mfcfc*!K tmri2o 

a, 2 0 b SW^iWULZX L* ?T$tm.&1b&frh"?$>&o 

^14a, 14bO«WlH412a, 2 b <D&W] t mm&± £ & & £ 

. t-c«t<hH3e» tuo*i ^tt^t 2 a , 2 b omikftfozm 

ft^-ttlfv\ IBIi^tLtOTMRf^la, lb^ILtlio*^ 

fcMlzii, 2 0 0 0Ja±t?*0, i L<»±6 0 0 0J^±-eab&o 
[0 0 6 7] 

#&fcT y Mft5*5itf#&7- K*6li, v>-ftt^>. lOnmHWfn (T 
i) fc, 1 0 nmJ?<7>Sft^-*> (T i N) £: 5 0 0 nm)|©7;K -7 A (A 

i) t &m izmm £ tifzmit £ ^ u f&iismcio-c, 5>*fcm*cwi::«Mis 

fLtv>5, #&e y Ml5^itF#^7- K«l6tt. ®lxJ£\ T;i^-7A (A 
1) , | (Cu) >?Xt> (W) <D*)%<D&H< ti> lUfrbte&X 

[0 0 6 8] 

If^tBSi^^^^WjS^ov^-c^-r^o 116(4, iBHHr;H£5 4 
[0 0 6 9] 

3 2 fc«8tf>0Htitry hiH3 3 £<7)#£lt&K 1 o-f ogBK$ tLTv^ 0 
Cfi, gctti tTy Mil 3 3(i— Jt^Wffitfy him 3 3 a, 3 3b#fcfc«K CKOgl 
tBtf>7 >jft3 3 atmm^v YUh t<DT$<DmM(7)o%, S6W7-m3 2 fc3c 
Hi-^^Uffitt-fe^l^Wt^tL-CV^o — M^ffitfy H&3 3 a 

, 3 3bl^ -^yayf^^t-K7 5a, 7 5b (&ffi) £^LT— 
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#ommt&fr2 0 a, 2 0b fc*5CWH»«bTV^ 0 -^SctfW- Ft3 2 

ttOgcffitf y h$&3 3 a, 3 3 bf±> #SBflHr>H fcfc »t TM R 1 

a, 1 bO#*K:f^«^£ttilS1-&k<^& t K -^«7-K«l3 2tt > 
TMRfTl a, 1 b^#'*lwilE*t^:«ffi««£ J S:S?ifi^fc^jt< &<7)^&&o &Wi 

hj&3 3 a, 3 3 b^lTOKWu ^^tiRHilfy Kt3lffim®4 4 a, 
4 4 b:&*K»te>tfCv^ 0 — #Scffi7- K*&3 2 ©ffiiftfcti, ^-tt^tttttti 
tfy h^5im«^4 3Wf)^v^ 0 -rciT% mttt^v Mt3 3#*HiO 

[0 0 7 0] 

ore** „ Bm^Lfci^fc, ^^^JR^ajM^^M***, tm* 

K7 5a, 7 5b (^Tx fl:^t-K7 5a, 7 5 b t 0 ) «tt «btL 
fc&#3 1 <£>_tK, —tt<DffimBfr2 0 a , 2 0bfc, 4 ttfmKJfr 

j£2tl2>£7lzmj£2frr^2>o ^t-K7 5a^» 1 <*> 

2 OSEStJf & — ^fl^*?* h o 

[0 0 7 11 

— *j"<£> ^t-K75a, 7 5 b t±x IBH-fe^ 1 OlH^ G>JWfc*flW 3 6a, 

3 6 b fc^fc?**->*^Ji3 7 fc3£«3 8 fcfc^TU £ *i S«Jf 3 6 a , 3 6 
b fcxe^*y^S3 7 tOF^Kva «y b^r-»a*^jSUTV>* 0 ^ 

K7 5a^^t- K7 5 b tit, mmUfr2 0 a, 2 0b *&A,"?m$ll&&M 

(P) <D7tffiMWMJi t MZftX&*), St3 8i:Lt(t #OilE«*lfc1R^i 0 
n++Mh^oTv^^(7)^fflv^ 0 ZtHzML, x.\£9* a s*?frM 3 7 ti> $e# s 
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*;WB3 7 fc&JRtf>fc$r*3WB3 6 a, 3 6 bttftttHiifcti^ 

F7 5a, 7 5 btt, ^-P*L»«W3 3T*^U"Cttffiey b«)l3 3 a, 33 

b k»«$*LTV»S 0 
[0 0 7 2] 

[0 0 7 3] 

^fcBUJj&^J^ Btt^l**- JtOTMRffl a, 1 b HSft^WMT? 
&;z> 0 ZZTIZ, #f21£-fe;H <Z>re$ftOgfc*fflL&, TMRt^l a, 1 b fc* 
lt&#Jf#S 2 0 a, S 2 0 b -ettWtc^i"^ tHU (ttffilf ^ M33a, 
3 3 b*?»««fltS 2 0 a, S 2 0bW^W«XU #ffitf>Rtti7- KH 

[0 0 7 4] 



0^8 0 (-, 80 n, 8 0n+l, •••) ZffiJ&LXlS*) , fcf y h^J^fojM^J 
5 6Ai:if7hf3-KiS7 1 (-, 7 1 n, 7 1n+l, •••) *^LtSI$ 



[0 0 7 5] 

ffi«-fe^5 4^i±. X^|^H5£r/^^mV- KI3 2 (•-, 3 2m, 3 2m 
+ 1, •••) t> Y^HiSCF*— itOttffilfy MI3 3 a, 3 3 b t KX «9 t h 
'J ^^^O@B» s ^$ttTV^ 0 4rfEflHr;H «\ — *tO»Htiey M£3 3 a, 
3 3 be**iufe«i*oH«)llltB7- f!3 2 fco3£M&eKIJi£$*iTv>;g> 
o #IB«-t^ 1 K33»t*flf«#S 2 0a, S 2 0 b O**^*^— 1 
^t-K7 5a, 7 5bHLtittit*^i3 3a, 3 3b£3Mft3*U 
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[0 0 7 6] 

Mffi*^^83 (•», 83m, 83m+l, — ) fc8Mfc$*i^ *3<9 

3-y@»5 8Afcf*iW-y7 , 3-K»7 2 (-, 7 2m, 7 2m+l, 
•••) *^LT^$tfC*«)x X^ftT Kl/^f3-/@R5 8 A^^Olti 

^A^sttstsa-ra *3 ^#*$*fcv^o 5gmatiaj» 5 8 b Seta? 

[0 0 7 7] 

#«Hje7h«3 3a f 3 3bO-Sli> Kffitf y h^lffi«^4 4 a , 4 4 

lo|fcltfc*U #Jfcffcffiffiiai&8 0t:^t- ttomm^v MH3 3 a, 33b 
>XT>"7®&5 6Bti. *tLJ?timU#L& 2 (-, 8 2 n, 82n+l, •••) 

[0 0 7 8] 
[0 0 7 9] 

£1% 0233*^09 (A) , (B) £#fiRLT> IBflHr>H P Kfc*t&#& 
ifti:ov»tKWt*. 0 9 (A) , (B) 14, 05 K^LfcfBtS-fe/H P<^Wf 

09 (a) , (b) tz&^x&m&m n^t/^fw, *o«tt»K*5»t 

[0 0 8 0] 

miiE# 2004-3015997 
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HI 9 (A) t±> &te*frl*Mi&1-ttW^ff&m&\£v}-m5i5£V t W& 
7-KI6 Sv^c|^--^^failc#a2 i m^ ? »SLtL^*if^?r^L> HI 2 tc^Lfc 
♦^m^IfiJ^Si-^o 0 9 (A) it, |S1S-b;vi Plc^^r^MtcSit^ 

^53* 1 4 a j3 i XfM 2 i&tt/l 8 a OifrffcfrlRjri*- XZfrft £ * »> , IgWiUfr 1 4 
b*5J:O f »2»ttJi8 bO«^|Rl^+X^riRjfc**o Hi 9 (B) l±. * 

aif? h*5^j:tf»&7- Ki6 iajiiiaWHg (a) &c^tfc#tit 

fc»i^<&0*ffi#fafcLfc*£KttJS?-&o -f&fc>^ H9 (B) f±, SB«-fe 

gft;»*i> m^tt^4<7)P f ilf|5^NFftill0^fo]^M#3 4**3&*iit*»£-£ 
^UV»4. dOSfr^tt, SM*SB#1 4 aiJJ:n f ^2mtt»8 a *>«<t#fo**+ 
X^ft * «9 , mWtUfr 14biJJ:a f i2 MfeS 8 b OflBtffcfrl&Jtf*- X^Ir] & 

[0 0 8 1] 

H9 (A) , (B) frbWbfrftZlK, tMttl4^Kt&H*-y>^5 

v\ -^TMRtTla, 1 b fc&lf&m 2ffi!&m 8 a , 8bOM^l 

idtwjB-fb^AO-e, dtL&fiJffi-T&dtKJ: JjgEit-b^l 

[0 0 8 2] 

IfcU T0J ifzit nj <02fl[fl|#*SB«-t*c.fc**-C§*o-Cab*o Witf 
, HJ9 (A) "tfcfc*>, -jktO»2?8ttfli8 0— ^-C**«f2attS8 

a**-X;frffl£$rtfcU ^0«2«8tt»8 b^+X^lRl^^k-r^^^ TO 
J **HS$-*fe«^Ht±. m 9 (B) tf>#t$L i"=fe^*>> |2«tti8a^+X 
^ItgfctfBtffcU 1W<7)i2itti 8 b^-X^|fiii:Mt^tit: l"U 
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^)S1"^>-*W!l-eab^o bTt^oT, HI 9 (A) OflcH^ ^^ic^lt^> T 
f£l<A#cIU Kttfc-TZ— HI 9 (B) #|PJ!Ki3&t& 

2 ?)DclJ K*j-J&-f & - JM$$)T~& & o 
[0 0 8 3] 

TMRfT-l a, 1 b K^Tte. HU&14J12 a, 2bi:§2« 
14S 8a, 8 b t (D^tHfilffW-ft X$>fHf^ & V V^m^^t^l&J&ft 

[0 0 8 4] 

®mm-Mmm%-*mmi-2>zttfX'%, rn.vmn.rn 4 omwtu ft 1 4 a, 1 4 

bi3J:^2^tt^8 a, 8 b<Dmt*mzZ^%frfr\z>&^tj;mM* £ 
<ncfc^il.o ^'btc, IBtiHr/H fci3V>t\ -^WS2 0a, S 
20b^ Hvnc^®7mft-t£ £ ? £E1BL/iOTN tM^l 4 a&J:^ * 
H 2 8 a K&V&mft-Jjfa t , 1 4 b is <£ Zff$ 2 8 b fciJ 

mii^s 20 a, s 2 o bKttLxmm&m4*&mizmifz> i^L^f 

N — ^TMRf^ 1 a, 1 b^#Bl"^i"^)^i:^-e§^t*^> f£'lt"t^ 
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[0 0 8 5] 
[0 0 8 6] 

mi, m 8 is i t^m i o j&^-tu t-vm ^msita^cffl 

[0 0 8 7] 

®S§5 6BK»P#^ § {S5i£fr&o Rffl^ y h«SL3 3 a, 3 3 b£ 

iffilW^ TMRf^la, lbK#»ta3MH*S2 0a, S 2 0 b coflj 

*-8 3l4»*#JRfcfc«K *fS1-&S!m , 7 - K*3 2 CttaJ*****^ TMR 
f^la, lb fc*3»t**»B#S 20a, S20b£ (i&WJK^m&^x. 
ibtt^o Lfc#ot, Y^faT KV^ 7^3-^111^5 6 A*5 J; VXljfaT V V X 
fn - 5 8 A Id J: o tL/c 1 0(7)fS1t-t ^ 1 fc*f U IjcffiM^^ 

gfeffi«»E&ffi1-£ -^IttJlI^I^t, -^f2W8a 

Stffiey hj»3 3 a, 3 3 b^«bOllli«lM<7)^ t- K7 5 a, 7 5b 
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[0 0 8 8] 

010 (A) , (B) i±. B«4r>HOjBia»*iaKHaT*^L/i4>o-C**o 
j»JS#S2 0a, S 2 0 b©WWl»tti2 a, 2bOlft^ifi^ 
flTC^U i2ltti8a, 8bO»ft^tI^^ttv»4 0 Hlfi»® 
2 a, 2bOl^|6ltt, v*r^*>2c^fiI^H3e**t"C^*o 010 (A) 14, 
09 (A) KMB-r&tmX'&y), «|#S 2 0 a v»t* l»ttl 2 a k» 

14B2 b fc#2?8tte8 b WWillM^^tv^o 
#S2 0 a*«iS«*it«a»fc*0, «J1#S 2 0 b *««a«CR«8fc * *> > «x.li\ 
TOJ fc*HSLTV>* 0 09 (B) WJ6i-*««-e*&Hl 0 (B) <D 

SHrKWu 010 (A) o»*i:ttK^i:ti#S 2 0 a*Wifilfi?WRk4'), 

<7>4 9 & 2<fiHt#PU±, m«^S 2 0a £«/S#S 2 0 b t <DmnM<0±^mm 
[0 0 8 9] 

tSS^^MJttrSiW-rSo 04 6i4 > ^ltt03^IRWlfclSEWi:UTO|ail«t>I/5 
0 1 *^tf|B«*^#t^Ottffi0^e>'&*iai&^^>flt^0'C**o 04 7 ti 
. fB1S-fe;V5 0 10»fWfl*J&£^*- 
[0 0 9 0] 

0 4 6 * J: Ifm 4 7 Kjf LfcifcgtW4, — *ttf>8W#S 2 0a, S 2 0 b I'M 
LT, •fc>*y>7 P IIIS&5 6Bt»4RWfl0tcHH^^*-Kl 7 5&l£tf&4 
d i:L/;iWefeSo 0 4 7 K^Lfc J: ■? ffiit-t^ 5 0 1 ti> *#1 3 1 

Kmrnz^tzyur- ki 7 s^ji^j&sjl&^Ks -eojiM^-M^m 

eyhj»3 3a, 3 3 b ti^tL*±^:^otv^, J: 0 g^ffcWfcti:, IBH 
-b;V5 0 1 54, gtfl3 6T^U^t-Fl 7 50*111 3 6 fcttft 

ftBSSStt*:— WO»«»«'2 0 a, 2 0 b t *m Utv»S e 



tfJiE# 2004-3015997 
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£-2 0 a, 2 0 btmWM&m 4 <Di IbiD-Ut&K, —ttommfcS 2 0 a, 
S 2 0 bfc^WLTiSlK CO— ^Ofi#:S 2 0 a , S2 0b#- tt^SEtBtf 
y Ml 3 3 a, 3 3b t Zti^tL&mZ J: 9 K&oT^&o 
[0 0 9 1] 

CC1T% ^m^^^^8 3 m *il^tfB1t-fe^5 0 l m ^|eit^^'lff#^m 
<^£B-e9 t L?zWf&, El 4 6 £ J: H 4 7 <7>Jt«!|-Cte> tfiJx^fBUc-fe^ 5 0 1 

m+ i zmmir&%£mL$:m&£imKftnffi<v®v&fr&tkt2> 0 sb»"c 

5 6 B^ibfcffie^ 3 3 a^Al^iBilS^ lim*mt Lti 

^R^tLTv^v^iait-fe^s 0 i m+ i mmfos 2 0 zkmxl, zbK&^ir&m. 
vm®.m 4 zjt-vxmmfos 2 0 b*mM.~r2> 0 z.<t><d%, mm^v m&3 3 b 

2 0 bKft7Mf%m«mt£-»fLLTL3: 
[0 0 9 2] 

a, 7 5 b*«K»t?>itfc*fr3 1 OJhK, «€#S 2 0b tmXm&m 4 til 
#S2 0a fc^WKEttSfL&J^fcU -^m#S 20a, S20b*^ 
It-j^O/'f t-K7 5a, 7 5b fc8ttH8ttJi 4 fc £ «tlft fcgMfrt & <£ 7 
i;Lf; 0 CUtfcJ: IK S 2 0 a, S 2 0 b Ktt*&£*tfc8feffi*ifeO 

&mm.m&± k is *t * , —ttv>mm \fvvm33 a, 33bt —ttontmit s 2 

0a, S2 0bkOIW^ -MO^t-K7 5a, 7 5 b^^WElL/S 
[0 0 9 3] 

^HM^f^S^^^^^T-VNM^-efi^ — JtoWEffley Ml 3 3 a 
, 3 3b^^il^iy f t2©fi#S2 0a, S 2 0 b K^fcbm 
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[0 0 9 4] 
[0 0 9 5] 

^%m^M<Dm%^ * V T'U * <0&&-%&&> ^t-K7 5a, 75b 
3Wtt»t?>*tfe»#3 1 O-hK, 3Uf#S 2 0 bO— «P«r*-t«S«P^2 0 b £tf£ 

. «/ifcS 2 0 h<0 : 1&tiu*%7-*Z>lMb> TM1ll4B^±i:, iil7A 
7C^Ut^7 h«SL5 KI6 fctavf? M&5 fc^Sv^zsp 

<nKm&.'t2>&frz&tr£7Kfzi&-rz>j:mt, w&v? vnst, iii7c 

#&»7- K«H6 fcfcHUfe^v ^^LT/n 0 ? i bK& *K 

7- Fi6 tm&^v hm.5 t^s^wir^t^^^ttfii^^-^ 

19^Mn»I^^-«Ii^ fi;^->19^tl7D, 7E 

j£-f&I©fc> SMttKttW 4 0±0, aS#^S2 0 b fc*tJ&t 
2 0 a 0®@#S 2 0 aMU flfJi#S 2 0 a, S 2 0 b 

[0 0 9 6] 

Ell 1~H3 0^#IU^ I^^'JfvMX^H^ tait-b^i 
OSBS^fcoviT. #jHB^BiWi"*o HI 1-0 3 0 te> B7fc*tJ3>b 

[0 0 9 7] 

t -f> HI 1 fcasLfcJ:^ -^O^t- K7 5 a, 7 5b fcffilSLfcS 
«3 1 ^ffltU -C9^*- K7 5 bfcfc»t&*«»3 6b©±CSi^2 

tfJiE# 2004-3015997 
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bt7JK^^A (Al) ili:^M^f^-r^o i©7iH--!7^1^»I 
^ b>*;w^; Til 3 b&#&o £*>K> h >*;w\*V TJi 3 
bO_tK, fUx-fcTC o F el^f>^^i2l14i8 bSr*^*^* 
&o $<b^m^^2 0 b^SnX^^fett^^b^r^Jh-r^/iie)^, ( 

Ta) mzntez^wym (%mm) ztrnzzo^Lrbx^o ^-e, v 

[0 0 9 8] 

mtfTEOS (JESmiS^^^ ; S i (OC 2 H 5 ) 4 ) 
C VD (Chemical Vapor Deposition ) ^'fc&M^ <t ? £ % Mif^ 

Sft«>ijav (S i O2 ) 7AMt^o £?><7)*>. fllx-tf 

(1/tt) XI 06 A/m^i^*^ 5 0tO?aj|T-e7--^*lTV\ Hi 
M&m 2 b <«^[p0 £ &o T — — M £ {JCM P (Chemical Media 
nical Polishing ) ^glCt «9«M1 7 AOOT?>¥Sft:£i3-&v\ «S$I5 
^2 0b^)±ltlffi$^o £*>K, 2 

0bO±ffi^t*JRlJ^O^ 4?&< t i>mm$frft2 0 b^JiMfcSd 

^ajf^2 0 b tfrbmj&ztiznmi&s 2 obo»-s, ^T-r^o - 

«>»£\ 7n'J7^7 7^»TS»l/y^h7V-A (0^-f) 
£BJ&L7t<£>*>, <9. 0Ilx.tfN i F e J! £*1$^itKffM U 

[0 0 9 9] 

0Jx.»f, S i 0 2 >6^^^>«II7 A^f^-T^o 

[0 10 0] 
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m^x, A/* ? ?&z£y) mmm7 a<d±\z, mx.&T9> (to 
&mm (m^-e-f) i^^-t^o z.<n><D*>, mi 3^Lfc±-5K, ^^tn 
< t bmmfcs 20b (D^mm^mo z ? i:3iiRwct&7- m 

^feolM*^, <?flx.tf«H (Cu) KISl 6 &o V 

o 

[0 10 1] 

S i 02 frh%2>%mm7 Bt:W>J&Ltz<D*>, CMPtfCil}, 

7-m6 **»m-r * s -c&iftit 7 b *mm u - ra 6 & £ treats* 7 

[0 10 2] 
[0 10 3] 

%.K, mi 6 K^LfcJ:?^ i(0t&if y M&5 LT. §SS^ 

->1 9£Bj£"f£o RJi&tt^fcLrC4 F 8 

M5i:±o T^M £ ftT v> v^«<^> #ftjjtR 7C, - K* 6 £ J: 

M7 A*8fe*i-&CfctcJ: 1 9 ZMfc-tZo £C1T% TSP«»tt« 
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4 b wnm-rz t -emmm 7 a & t &m^~c$> %> „ 

[0 10 4] 

*xfi^ £#b&-t -5. -r ^ *»t? § . aHtieofwn&fl:* 12 & - 1 a**? § £ o 

[0 10 5] 

taify hm5*5J:lf#^ , 7- m6Wff^l 0JC^tt&««^^-> 1 
9&J&£U!:0^ 01 7^L^J:d^ CVD^tf^v^^IU 

[0 10 6] 

&v>T% mi 8i:^UcJ:Mc> 4 V >?mz£ *K 1 9 

*>> MCloT, ®lxJ£N i F e *^£.fc *K #JRS«:SI<^"f * 

[0 10 7] 

S*BHKttJi4 S*^i"^o ^v^-C, 7 it b l^v* h/f 3 0 A&E£*Lfc<7)*> 
fc, C VDgf ^S:«^ i 9 S i 0 2 frbft&mmmi 7B 

l <*> cmp mw: & ffl v> Tft^ k»& tr ? b it 5 timft-f & * t?w 

[0 10 8] 

HI 2 2 ^L^i^ fc, -7* h V V?77 4m~&*)* W&Vy b 
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■C3RIfflUfe*o§«ka*ffV^ 00X.WTN i F efrbftZ JiffiHSSt&S 4 U ZMfc-f 
Z> 0 ZfiKX*), T*»tt)f4Bi:*B«ttt»4 Si±fll«tti4Ut^44 

[0 10 9] 

^-e, IH 2 4C^tfcJ:^, 7 * f H 3 0 B *Kf*t& i t ^ i 

5R^^4 0^*4?-r±.IB?Ktt»4U* s *ffi-t-*o f^T. ±MWm 
4UC0J1O, fffrS2 Ob K««8P# 2 0 aZWLtf&ZtfcX 

*)mm&s 2 o a^^-r^o *#»^»±. t-r\ i^fy^i^ aw 

02^14® 8 a h7;V^-7A (A 1 ) € £ o i^7;V^7A 

MijTi3 a©li:, lx.tfCoFei^<b^l)f lltti2 a**^**^ 
K£*)ftJ&t&o £00*>, h^^->«r'J 7 h * -71-& £ K J: ^ Bf 

^<7)/^->fm^^ri-^,^l?SH4Jl2 a. b>^^'JTi3 a*3£tMI2?& 
a^<b^^>^S^2 0 a^tUm, £*LK<J:*K ±IHti4U<0 
— «Bfc«JSffltf3*2 0 a fcri>fc*»J&S*i-*«MH*:S 2 0 a <a^J&tf s — /£s ^T1"^ 

o 

[0 110] 

m 2 5 l=3jsLfc J: 9 ^> fllx." kfT EOS £ffiv*t\ CVD (Chemical Vapor 
Deposition ) J: D£#&*"9 J: 3 fc, flilxJ^ BWkWa^ (S i 0 2 

) a><bfcS«**Kl 7CMU 3$>fc, -7* b VVTs M30C«:V7>* 

[0 111] 

)fcv>T% 2gmJl3 6 a t«®^S 2 0a *m£CWKSM£t*8MCT 3 6 T£ 

mSE#2 004-3015997 
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Mf&t&fctb, H2 6K^LtzXoK, #S®3 6 a KMi&ir &ffi&<D—mK fcf 

3 oh i *%mir&mmx$\-<vim*w*) Kmrnm^w^ \>s*?->*r* 

J&Ltz<Dlb^ C 4 H 8 #<7)KJ£#*£ffi^*:R I Eta «9 . a® TalR]^®! 3 
6 a toll" & £ tx y > ^* £fr 7 o 
[0112] 

t£T*-;l/3 0 H 1 Zftfo-f 2>n<0\s¥* El 2 7 

K^L£J:?^ *mi!3 6 a ^J1#S 2 0 a £ £ £ 7 K#3 (Cu) 

M/y7 M3 0D^MWl«UO^ Cu (1) A^t7nD7W 
[0 113] 

^IU13 6TMU:©^> 0 2 8 K^L*: J: ? tfllxJ^T E 0 S fcffiv* 
T> CVD^ti:i <9> 0Bx.tf S i O2 ^f>^^ffiIH 7D^WClotf 
/tfc-T&o E12 9lc^L7ti^tc, ±«!4Ji4U (mm&m*) t 

ittl7- Ki»3 2 fc*«*Wfc»«-r*«M0W3 2 Tt«*t4fc*. ±«H8tt 
JS4 UJCitJSi - ***^)— SPlCtfT^-^3 OH 2 *J&J&1r%o i 
IXT7^i:if), tTT^-^3 0 H 2 SrJ&jK'tSW^oWSrB^ <£ 7 
K^IiR^-"?* H/v^M3 OEWLf:®*., C 4 H 8 
v>£R IEi:^> ^®7j(6]^±MttS4UHjti-^>f -eJ-^f-^^^^Tdo 
[0 114] 

trr*-;v3 0H2«t-i>^vv^ h^*->*i$*Lfcot>, H3 o 

^§iii32Tt, iffl7-m3 2tMtS 0 ^lx.^ Cu (1)^* 
t7nn7-bW-bhth ■ h V * frz/y > &fflv>-C. CVDiiC 

£«^Jf 3 2T*5«tOTctB7-m3 2«*^^^% EW^- 
F|3 2 ^in^:^W:lot, mx.&S i O2 *»<5>4*ilfe»Kl 7 E£fi£ 
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[0 115] 

3 2 0&ffl»5fcfc&W 7 - K»! I 4 3t^U $ ^ K&ffl tT y b «R 3 3 
a, 3 3 bO#M^i:i{He^ h^ltfllS4 4 a, 4 4bWfSo 
[0 116] 

[0 117] 

££>K, XA-73'if J ?CVDitfta!)Si02 SfcttlMfcT 
(Al 2 0 3 ) Wii^ISt^ISt, -?-<O^mSrW0tT 

^-Bimmfe4 1~4 4 ^tffi^^ist^^tia ^ aac*-* 1 ; 

[0 118] 

*nm<oi&m<Dnmjjmz2Lixtt. »#3 1 fc«K$*Lfc^>r K7 5 t>o 
£7Kmmn.m4* : &j£Ltz<7)*>, mm&mtn-t^ «s#s 2 0 

bKMBirZ>feW:KmmUft-2 0 a &18:*t* £ fcfc* »>«fflHfcS 2 0 aML 
> $f)t:iOfiftS 20at^t-K75 a t^SIWi:tlct^i^:t 

So tm,-^im^'HI3 3a, 3 3bt-M«#S2 0a, S 
2 0 b tOWt^W'ft- K7 5 a, 7 5b«t^it^i^. 0 - 
<7)£«X -te>*7>7 9 IIIS&5 6 B^^OlftffiSaE^ #^*-K7 5a, 7 5 
b*r^LT-£*LW«Ji#S 2 0 a, S 2 0 b ZMM Ltz<Dib, —fctftofzm 

fr&o 

[0 119] 

aJSE# 2004-3015997 



#12003-092924 



^-V: 45/ 



[0 12 0] 
[0 12 1] 

[in 2 (omm^mi 

i31~S3 5£#Babt\ ^<^)f 2 WglOf 1(01^^ ^ 'J 7 
[0 12 2] 

2 14. E**^lHOlfcfa»ftia-C*f). 04(*t^c EI3 3(4> 
o H3 l~IH33m H3-H5^Lfe#lfi55*k**»^ra— «>*5^tt 
[0 12 3] 

o 

[0 12 4] 

±|B* 1 <^>^J60^]ffiO|B«-fe;v 1 P "C«U #&7 -K«6^ y h 
H5 ftm€4 SrJt<*J«JC^V»rat»fl:S 2 0a tmmfcS 20b 

m&MB^&^rK^izm*) &7 4-? KSEm-&4-9 KLfco citucstu 

. JgHOfBlt-fe/H H*eti|H3 1, 03 2 4 0*111 3 4 Ki^LfcJ: 9 #& r 7- 
m6*54tf#&try >j»5 WR«tt« 4 < «*H::*v»T**fleS 2 0 
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a tmmfes 2 o b fc^®^>n:^^E^i-^^^fe^"cs^^^^^^ £ 

lftK*fell1-&i&^ s &&o L7t^oT> HI 3 2 ^Lfc X i *5 t r 7- KH6 
(i. XY¥Wl*!K£v*T/£ltT?& < Z^ftK&Jasffi LTV^o JM£lftK{±. 

&7-m6Bk, hjjft5i5J:tn r *fR»& , 7-m6B : S:^trXY¥® 

*L$>-ttti3 i trF«|5»ai7 - K«l 6 U, 6 B 6TH>« 

[0 12 5] 

ffi^l^^-f &«Jt#S 2 0 a, S 2 0 b OBRjH£*#f*fc&&*l&^ SB* 
[0 12 6] 

idt\ 02*J:rK03 5 (A) , (B) ^^O^IROIBI** 
;H HJC*3it**i2J6^tw^>^TSiW-r*o ®3 5 (A) , (B) (i. HI 3 1C 

^ t fcffin-t ;hho nr®#$; k & ^ z m&Mtiffi&i t mmmttfo (Mit-^m 

) t<Dm&*miri>(D~e$>t), ±|B*l«)|Ufc03&|RJC^^*H9 (A) , (B 
) KttJC&-f o 
[0 12 7] 

1113 5 (A) 14, &m*frlHiMM+&^K^%m&Vv Yms&ZV 
L/i»a«*^|ftI^«"J©i-*o HI3 5 (A) i4> SBt-t^lH^fe^tftW:! 

fldj [W- X7J ft »k mWiUfr 1 4 b i tfjjl 2 i&ft/f 8 b *>»ffc#lRjd 1 + 
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X3jft££&o EI 3 5 (B) 14. IBttte/l' 1 Hfcfcv*Ttt®fcMte#flj 

l^tHa«J^Ifiltw3Ba?K#3 4^fei-^^^^tTv^ 0 ^<7)^54, 
#1 4 a*3J:tf»2«El4S8 a <oWtefifoW+ X^ln] t £ I? , 4 bis 

i IT* 2 8 b oaEfl^l^**- X#IrJ * & o 

[0 12 8] 

035 (A), (B) frbWbfr*£7K, mVmffiS4*M<^&^v *U 
iv\ -^TMRt^la, 1 bfc*5>t&*2«te«8 a, 8b«M^' 

1HI: TOJ ttz\t nj ©2«***«etti-*-fc*^&&o 
[0 12 9] 

[0 13 0] 

[$3©ii«] 

03 6 (A) £#J£LT N *f|IKW£3<9^^&<ora&**U^ 
[0 13 1] 

iii 3 6 (a) ti> *nm<orm<omM** 1 ) t'*j x^&ifzmWi'tfr 1 2 1 

v>&o HI3 6 (A) T?14, |2 5^L^«^5imi:*«W^|BI--0«^^t±ra-- 
[0132] 

[0 13 3] 
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y^'fyUCiStfSgBflHr/l'l 2 lPf^ 03 6 (A) fc^Lfc*?^ fl&SBS 
[0 13 4] 

U l± „ mWLUfr 8 4a, 84b ^JflSKttJi 4 K £ It * lfi?KfiP^'C & & 
«f#:S2 la, S2 1 b K&\}&«tim&t LT t>m?tb - i 
i)f2ltti8a, 8b^f <uWI, lB*-fe>H J: $ fcfI*fc*&*>SB« 

[0 13 5] 

HU CiO#^li>ilitti2a, 2bi5iO ? i^8 4a, 8 4 b <7) 
jStffc^tt^ !Ev* d Lv^o H 1 i&t£S 2a, 2 b liWm 

g&#8 4 a, 8 4b t OSHfc^j Iv^cfffl fcliRWOttffltfSJgi: 
^^i:tl)/:ft"efe^c 8M£l8«i»4tt, -y*-/Hfr£& (N i F e 

) 8M£8B59*8 4 a, 8 4 bJC^»t*Wf®* , |fiJ<^J¥***Mx.tf2 0 nm 

t^Jo ^Ci»8 4a, 8 4b^«Af^ (50/4)r) X103 A 
/mjyji (100/4O X 1 03 A/mWISlt*^ H 1 

2<Di%mt)£ 0 < fc*£7fc#Jft**VCV*&;i bv^ 0 (5 0/4 

tt) X 1 0 3 A/mfi©«Kt1^ ^»^8 4 a, 8 4b £i3»t*»ffc# 

(100/4ir) X103 A/mZmz.&£ 0 fcffiHR#*Cti\ #&*StOi£:*:fc: 

b-ZhZo $ «b ®M^S&#8 4a, 84b <D®mjl1)\ & 1 i&ttJS 2 a , 2 b 

12a, 2 bomtJjJpl&MfcmtXLZ v\ ffilfjf^ UTOTMRflF 1 2 
la, 1 2 1 b^»t4«l6©^btfi<^?>'e*4o 
[0 13 6] 

EBfE# 2004-3015997 
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IBflHr/H 2 1 Ptii, »«E«B«*8 4 a, 8 4 b#tt«fclB***-*IBtt 
<£ o i o X&MBfr 8 4a, 84b O^b^lSj^KK 

[0 13 7] 

(13 6 (A) ti, TMRf^l 2 1a, 12 1 b ^MMir^^K^ 
£^1"o HI 3 6 (A) ti\ TMRf^l 2 1a, 12 1 b K&^XmffifcmU* 

^faiz^mfrb^fafr^T (+y^^) m&mmfimti, w^^M4<d\h 

8 4a Oifcft;^**- X^ffi] i: * ■) > 84b 0?gHt3JltUrt s + X 

it^ini^o-c (- y^iri^)" #^mm^mtL, JSMflfcte® 4 ort«p«:i^tna ^ 

* 0 > 8 4b <Dm.4t1ffa&-X-%\ft t%2>o 

[0 13 8] 

^i»8 4a, 8 4 bOttflrffrfclttS^fciRSFfr t%*), 0 t £Ji 1 £12 
[0 13 9] 

, 8 4 b^t^ttV 4 K^tajSa^^fca m/l^S 2 1a, S 2 

[0 14 0] 

mz, m3 6 (b) ^tiit, 4 •=& 'j f 
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[0 14 1] 

m3 6 (b) it. *nm<Djm<v^**v xK&w&ftfe'tfr 1 2 1 

HO»f®»JS**i-<>0-e**o 03 6 (B) -Cti> ±JB£3 0^jfc<3^8gfcL 
[0 14 2] 
[0 14 3] 

y h||5£, 5M^«tt«4 *Jt<«i«^^v»T«Ji#S 2 1 a fc«Jf#S 2 1 b 

^^coBS^ffi'lt-t ;V 12 1 H-CtiHI 3 6 (B) K^LfzXo \z y #&7- K 
16*^1^7 M§L5£, 3»^8tt»4SrJK«i*fc:*^r«»#S 2 1 a 
fc««#S 2 1 b t zm&MfflitU^ir&^fil^&^^-^^V&i * ? ^ 

[0 14 4] 

H3 6 (b) frbmbfrttxo^ mm&M4*'%<&&vy hms&xv 

tt«5TMRfFl2 1a, 1 2 1 b ^^»2»tt«8 a, 8b«M^ 

1 2 1HI: T0J t tzi* riJ O 2 ffi«#*lB1I1-* *<» 
[0145] 

c: <7) idle, «B|ji^«RJw^v>-tfe, ±|B*3 0|lit«)»1!lfcWI«IO«j***- 
[0 14 6] 

[H i ~i4oii«owj] 

EI 3 7 ~ia 4 0 LT, ±|B* 1 ~* 4 <D$m<o5&&0>$a&w t 

tBSE# 2004-3015997 
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[0 14 7] 

<9&m 1 > 

hi 3 7 (a) t±, ii^iiioii^i^ mmn) tLxmm-^^i 

2 2PO|fjSfi«:ft*^ l )> H9i:>tI&t-CV»&o IH3 7 (A) T-(±, 
[0 14 8] 

±SB*10^0BlS^^*V7*>'M^^^lrt*IB«'fe^l (IP) 
llimitti 4 (7) ? *> 0-H»^«r*^t"*»«»* 14a, 14bt> f 
2i&1£J#8a, 8b£3><bftlK »«8^14a, 1 4 b £31 2 i&tiJi 8 a , 8 

2tU «^ffl<7)|B'It-b;H 2 2P(^ 03 7 (A) KTfiLtzX 7 fBttt-t^ 
1 (IP) ^i:JDxt, Hi:|»14a, 14btf2l 

14)1 8 a, 8bfc^^ iM»14a, 1 4 b £0 2figtf£Ji 8 a , 8 

b t * ^ tL-r tL^^^tt*§^ o rtttsm^ 9 fcwta <t ? 

0-C2b& e AfrWt-tt. SBflHrJH 2 2P(i-^TMRti 1 l 2 2 a, 12 2 
b TMRSffl22ali»i#S22a^ TMRfTl2 2b(it 

Jf#S 2 2b *^^*iWLtv»5 e — *t<*>atJg#S 22 a, S 2 2 b fiflMHft 
^22a, 2 2btgW14a, 14bi^fb*^ tii^2 2a, 2 2 

b t*> mwemm 4 & m^mn^nm 9a, ni, n 2 8 a , 

8bt, h^M'J7i3a, 3bt, ilitti2a, 2bt5:tLtv^ 
o C^ilttiI19a, 9bli, 0!)x.t£. ^f-^A (Ru) ^»IH (Cu) * 
£fcJ: !)fl*j£3*tSo <1-T% «|tl9a, 9b^ rfSlOiP 
&tt$tt«J iC^jS-r^— JWWC**o 
[0 14 9] 

*gg^OfB«"b^ 1 2 2 P mmUft 14a, 14btf2 l&ttg 8 a 
, 8bfc* f -€-*L-rtLR3ft»ttJ»'fr , r*ClfcK:J:0. 4 a, 14bOf 

EttJ** (5 0/4 tt) X103 A/m*it^oti> 1 4a, 14b 

«lx.lf, ft (Fe) > NiFe, CoFe, N i F e C o £ X 
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a/wy (Co) m-£vm.vmnm4*mj&-tz>zttfx^z> 0 

[0 15 0] 

02i»JS8a, 8b(±, IBSiSr^i-^SP^fc**)^ R3tt8tt»#fc 

^tt«*tcj:»)^3efl:$*i.*o m2mnms a, 8 b (100/4 

*) x 1 03 A/mJ^TO|SH'e^0> illttl2 a, 2 b J: D * * 

[0 15 1] 

Sfr*T, ffiit-t^ 1 2 2 Plw^»t^«52JftfttwOV>-CSiWr*o 
[0 15 2] 

H3 7 (A) l±, MHr/n 2 2 p*a«-f &Ev^;:¥fffc»&tf ? Mil 5*5 

So 1-^t>*». TMRtfl 2 2 afc*V*TittWfc£ifrfc#fafc^tt*&*'MSl 
^ot (+Y^I6J^) »^m^»fLtL, ^TO'&S4^ra«:EB#ftlH]^^'[6]l' 

^iW+X^fttft *9> t2«i8 b«^l^]^-X^|S]fc^So - 

tLtlitiCTMRf^l 2 2 a K&^xmmfcmMttfa^fr^m^&ifr'? 

x (-y^^) #&s»^^> B#ftn]i5^rs]^>sffl#3 4^§&£-r 

14, HI 2 i&14Jl 8 a £>«&ft:£lRj**- X^[6] i: & *) , ^2 8 b (DmtfiM* 

+ Xjjfattc2> 0 iOJ:^:t&if? Mt5^J:O f #^V-F^6l-, RI— ^IrI 

[0 15 3] 

JSJLJLO J: d fc> 1 ^ LTOfBttHr/u 1 2 2 P (i, JbfBfc 1 mM^W^ 

mm^m*., $M:,TOiii4oiiSi;^i4a, uifc^ntisa 

, 8bfc<OIBJC*tL-r*L*«tt*mJi9 a, 9b*#n^^Lfco i^ti 
ifci:J:f)> t»14a, 14btf 2lttl8a, 8 b fcri*afc*JfcR3lH& 

IiiU^»14a, I4b*i0 f *2l8tt*8a, 8b«b^ 
SL«tL*ifc*< i >}^3fe-J-*o -tulips ±iB$lJ£« 1 4 a, 
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»^14a, 1 4 btc^-f ^^^JPSx*«**2fi8tt« 8 a, 8 b-«kLT^ 

[0 15 4] 

<«^J2> 

±sb» 2 <DmM<r>nm^Wk%^ * u tvu x k astf-asai**^ i ( 1 h) ose 

(EMM 2) t LT\ HI 3 7 (B) fclMHr/H 2 2 H<7)©f®*#J&£^1~o 
!Bf-b;H2 2Hi^ EI 3 7 (B) IBH-t^l (ih) <7>#j& 

ICiDx-T, $f>i:«S«*14a, 1 4 b tH2at£Jf8 a, 8bt 

i^t»14a, 14bti2itti8a, 8 b £*ft-?ftK. 

[0 15 5] 

IBflHr/H 2 2Hli, 1 4 a, 14bJ:i2l 

14® 8 a, 8 b fcd*a&**R5«8ttje^«:^JK-r*^-C> i V&mL 

[0 15 6] 

<mm3, 4> 

EI 3 8 (A) WU B3G>9m<DfflSl03E}m i: LTO|E«-fe;H 

2 3 PO»fMSJ£*^t" 'IK HI3 6 (A) t:^Ltv^ 0 tfcx 03 

8 (b) it, ^A<7)mm^m<omm {mm^) tx^xmm^^i 2 3H 
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